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: “Byaporatiion of Metallic Targets by Intense optical Radiation" : 


Hoscow; Zhurnal Eksporinental! noy. i. Teoreticheskoy Pista : pu sust, 19725 


“pp ae ~608 


~ + / ABSPRACTs ok theory of evavoration of meta ats subjected. to intense ontical, 
radiation is develoned on the basis. of the liquid-vanor. phase transition, 
method for the approximate solution of the -Clapeyron-Clausius couiution is s 

. gested which permits one te deternine the: ‘tesperature of the surface of. 4 
‘target as. a function of the incident radiation intensity I iith accuracy 
sufficient for experimental purnoses, It is show that: wh en a certain critical 


walnd. of the irtensity tad “ 10°-10° u/on® is exceeded, . new. effect -- 4 


ene Ntransparency wave! ~- arises 25 a resvlt-of the loss of "netal lic pronertios 


_. by the target: in the front of the uave the liquid: mete] chenyves into a licuid 
“dielectric, For I > Tad vaporization hegins to take place at the surface 
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of the "transparent" (dielectric) layer, the benperature 


‘to-increase and remains below the critical valug, This layer is separa ted fron 
the metal by the front. of the transparency wave propagating inte the tarpet, 
This. transparency effect is accompanied by: the annearanca of a ramhber of. other 
_ effects. which nay serve for its observati on? viz., a sharp drop of the tarcet 
reflection coefficient, a cousidersble change in the dan andenee of the evanove- 
tion front velocity on’ I, and, finally. the appearance of a maximun followed 
bya monotonic decrease in the deverdence of the specific recoil momentum on Lee 
The latter effect was experimentally: observed ‘in the presant investig pation, 


: . The. Fesults obtained are. presented ‘in. the. papers. 
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APULLONOV, V. V., BARCHUKOV, A. I., KONYUKHOV, V. Key and zag LUG dhindics 
Physics Institute imeni P. N. Lebedev, Academy of Sciences 


-"Thernoelastic Deformation of the Surface of a Solid Under the Action of a 


ee Taser Bean" - - 


- Moscon, Pis'ma v Zhurnal Ekspertmental 'noy i Teoreticheskoy Mziki, Yol 15, 
_-No-5, 5 Har 72, pp 248-25. Eee ae Pg aoe os 


Abstract: The article deseribes the behavior of the surface of ¢ solid under 

the action of a continuous lesér bean, where the result: is distortion of tha 

surface profile through thermpelastic deformations rather than surface failure, 
A continuously operating uninodal C05 laser was used as the zadiation source, 


and the target pas a fused quartz disk, It was found eiqerinentally that 

under the action of laser radiation there is backiing of tha surface of the 

_ Sevadiated solid at the place rhere the bean strikes. The authors thank F, Y. 
. BUNKIN and the late V. I. DANTLOVSKAYA for valuable. diséussions. 
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oe “Radtative ‘Recombination of Bisxeitons in Gerzaniun" 
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"P2y pp 737=745 


Abstracts” The article describes results of a study undarteken to obtain ade 
tional data on the nature af the long-wave xeconbinaticn redietion line 
in germanium, es well as to determine the tinding energy of blexciitons. Some 
preliminary findings wera published in previous articles oy the atrthora, Exe 
. periments were perforsed on samples of pure n- and p-type gernanium with a 


total impurity center concentration:on the order of 510" em-3, Tivo methods 


Be excitation were uscd! ving sixface and volume. Duta were obtained at T « 
He 2K in a vide rangs of excitation level variations shoiring the dependence 
of the intensity of an exciton Line with & quantun energy hv: 0, 


othe ‘intensity of a .bdiexciton line with hV>= 0.708 ev, 


V2 


a, 
ie 


(& quadratic 
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‘dependence is observed up to concentrations Ny = 310% ene3 
excitation levels there is a lin 

effect of nonequilibriux phonons 
blexcitons. The energies By (dis 


» while at hisher 
tar dependence, which can be explained by the 
produced when the excitons are bound into 
sociation energy of an exciton kolecule) and 
“AB (“recoil"energy whicha biexclton reesives: during phonon enissiion) were 
found to. be 3.63.8 Mev and 2,0-2,2 Hey respectively, The enargy of the 
-phonon. produced ‘during formation of the bloxciton is 1.6 Nev. Tha experimental 
results prove the tlexciton nature of the 0.708 ev line in gernanina, Regarnd« 
ing the shape of this line and its energy position, it is suggested. that. there 
is a recombination process in which annihilation of one exciton is acconpanied 
‘by acceleration of another as & whole. ve : ie 


The authors thank Ly Ve KELDYSH and 8. Ne: RYVKIN 


for a useful discussion 
of a number of questions touched upon in the. article, |. -— 
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M., UDOVENCHIK, V, T., and 


in Crystals of 21.0, and Hf," 


crystals of |V.. 0,,, and silicate glasses 
- ‘Activated with necdymium have been ‘widely used if users. The authors of this 
_ article first deser 


ibe the spectrosconic properties: and generation of Nast in 
cubic crystals of 2rd, and Era, These mecverials have a fluorite type 
crystal lattice in vhich the Nd3* ons replace the tetravalent: ions of 
_. 2ircontum or hafnium, In addition to the Nd?" the crystals contained impuri- 
ties. of Cad or p02 for the purpose. of stabilizing the cubic structure of the 
_ 2r05 end Hf£05. The authors describe the experirent and give 1 figure and 1 
table to illustrate the results, The figure 
Stals, including the 


graphically shows the optical 


spectra of HfO,-Na3* cry epectrum of. absorption, the 
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3 absorption group, and the Lisson of luminescence ‘epaneltion: The table 
- “gives two structural types of” erystals with: their properties.” The article 
“contains: 1. Figure 5 - 1. boa and 9. bibliographic . entriga.|. Be te td e 
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"On the: Possibility of Generating Ultrashort: Light Pulses in Lasers With a 
Low ‘Luminescence ‘Line Width of the. eer Material" 


a F Moscow. Pis! ma v Zhurnal Bksperimental 'noy i ‘teoreticheskoy Piziki, Vol. 15, 
HO ly 3. -Jan 72, PP 70-72 : ee 


Abstract!) A connected laser-resonator: system is Sinead in which the genera- 
tion: ‘frequencies: of the laser-are’. ptcmeticely selected close to the natural 
_.. frequencies. ‘of the™ particular resonator, ; The: system, consists’ of ii ring or 
. axial resonator Ro inside which there is a ‘selector for: transversr: types of 
.. eseillations, an active laser material, material active ‘in the incuced Raman 

emission spectrum or in the Mandéelstam-Brillouwin spectrum, a wide-band 

nonlinear absorber, and a plane-parallel resonator Ry. To avoid gener- 
ation due to reflections from the resonator. Ry,. one can use a Faraday cell 
or Bet the resonator R; with a deflection with. respect to. the direction 
Yee the beam in the lacer. In this cane those ‘typus of. bs seillations of the 
ch 7 Lee eS 
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Ne, PROKHOROV, A. M.; Pis'ma v Zhurnal Bksperimental'noy i 


LUGOVOY, V. 
No. 1, 5 dan 72, pp 70-72 


_- ‘Peoreticheskoy Fiziki, Vol. ‘15, 
atest Q for which the coefficient for passage through 
‘the resonator 2, is a maximum. In turn, the coefficient, for passage through 
the resonator R, has sharp maxima corresponding to its natural frequencies. 
The resonater R, therefore simultaneously fills the role of a. highly effec- 
tive selector of axial or longitudinal types of oscillations in the re: onator 
Ry and selects the generation frequencies .close to its natural frequencies. 
wo cases are considered: (1) the material: active in the: induced Raman 
emission spectrum is located in the resonator R,, and in the Resonutor Ry 
: there is only active leser material, a nonlinear. absorber generally being 
“absent; (2) the mterial active. in the Mandé@istam-Brillowin stimilated emis~- 
sion spectrum end the nonlinear absorber, just, es the active laser material,are 
in the resonator Rog,and -the resonator. Rj is filled with a Linear 
medium. It was found that in both cases the generation of trashort pulses 
with a spectral width exceeding the width of the luminescence line of the 
‘getive laser material is pessible, apparently without lowering the laser 
efficiency. oo ee a OS : . 
2/2 
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KAYDAZOV, S. D., MEDVEDEV, A. A., SUL Phystes Institute 


iment Pe Ne dabedey, USSR Acadeny of Sciences 


5 "The Effect of a Magnetic Fiela at boo kOe on the Plasma of a laser Spark" 


oe “specs: Pis'ma y Zhurnal Bkspertnentel 'n0y t Teoretienesiay Fiztict » Vol 14, 
No 5, 5 Sep 71, pp 314-316. 


7 Abstract: The possibility that a magnetic field has an active influence on 
the geometry of a laser spark is due, in the authors' Opinion, to the neces- 
sity of simltaneously satisfying two conditions: the’ magnetic pressure must 
be greater than the gas-kinetic pressure .of the plasma, and, consequently, 
the relationship between field and temperature of: the. plasma.is determined by 
the condition T< H°/8 ST nk. In order to. eliminate any! significant diffusion 

Of. the plasma into the field, the skin-layer must not: eet the radius of the 


spark (r). ‘This leads to the relationship’ T> 6. 3109 2/3 yl/3 (here r 4s 
the time constant of the spark), since the: skin 4a z a= e'fr/o ‘72, and 
the electrical conductivity. of the Plasma, R= lol T. e/a. Unless the first 


: condition is satisfied, the plasma is dispersed, squeezing out the magnetic 
“Af the second condition. is. not sestacted, ti red kes dnta the field. 
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Thus, 


“temperature is sufficiently 
This leads to the conclusion 
xist, beginning from which 
of the spark. This results in 
_ Value of the magnetic field. 
da laser sample in fields of 


mperature 
= 0.1 om, & = 3+1077 8&C, whence the plasma 
temperature is more than 6+105 ok. The arti ations and 
> bibliographic entries, ee ett 
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acne "Using Lasers for the Selective Breaking of Chemical Bonds" 
oa Moscow, Pis'ma v Zhurnal Eksperimental "oy 1 Teoreticheskoy Piziki, Vol 14, 
-, NO3s 5 Aug 71, pp 178-1810 Cea ea ee 


oF the lasers based ona system of 
S@. s0lution is difficult to foresee. 
+ computations, the authors find that the 
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"Spontaneous Paranetric ‘Radiation of the onto; ‘ceysten" 


° Moscou 5: Pis! ma v Zhurnal Exsper ‘imental! oy 1: ‘Teoreticheskoy Fiziki » No. ll, 
BS Dec 705 PP 505-508 ; pi ees 


: Abstract + The’ first observation of spentariédus parametric radiation in the biaxial 
_erystal a-HI03 belonging to class 222 ‘of the rhombic sys tem is recorded. It is 
‘noted: that if a crystal having quadratic. nonlinearity is: exposed to a laser beam, 
there : asa probability | -of a laser photon with frequency ws spontanewusly decaying 


inte: tio photons: a photon of the signal Frequency: 4 and a photon of an additional 


2 ene, a ‘so that 


= + . 
ay wy we. 


the frequencies of the spontaneous parametric radiation wj and wy are determined by 
: the dela characteris stics of the orystal,. since the Breeess is effective if 
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ollowing condition is fulfilled: 


: ky = 


where kj, ky, and ky are the wave vectors of the pumping and of the signal and 
additional waves. The phenomenon is termed particularly interesting, since it is 
d in 


1 to excite parametric generation, an 
d to. obtain angular, temperature, and 
tric generators 


. observed even at pumping powers too smal 
the absence. of a resonator it can be use 
- “electrooptical curves of active media suitable.for use in parame 
‘o£ light. The a-HI03 crystal was transparent in the region 

_ nonlinear constants. No optical inhomogenel 
” -$ndex under the action of optical radiation: of high p 
- important in developing parametric generators of light. 


O.4-1.4 yw and had high 


ties were observed in the refractive 
ower density, @ feature very 


4 continuous argon laser 
= 4g80 A and 4, = 5145 k:with an output power of up to 1 woon 


with wavelengths Xn = 
‘each of the wavelengths was used for pumping. Parametric radiation arising in the 
-erystal and polarized. along the Y-axis was recorded in the directica of pumping 
propagation, Typical spectrograms of the spontaneous parametric radiation signal 
“are given which illustrate the dependence of -the signal frequency 4 On the direc- 
tion of propagation of pum ted that such erystals can 


ping in ‘the erystal.. It was no 
be used as a material to preduce both pulsed and continuovs parametric generators 
“¢yned in the region 0.6-1,.3 pe ae ' 
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" BARCHUKOV, A. Ie, KONEV, Yu. Bes PROAHOROV, A. Me, TERDI, V. 5. 
tA 20.6 Micron laser Amplifier With Periodic Structure of the Amplified Beam!" 
“Woscow, Radiotekhnika i Elektronika, Yol. 16; No 6, dun: 71, pp 996-1004 
Abstract? - n. experimental study is. made of ‘a single-node Coo Jasex amplifier 
“based on'a 90-meter quasioptical mirror. transmission line. An estimate is made 
‘of the effect which errors in alignment of: the Line: correctors and amplitude- 
phase distortions have on beam degradation.” Basic design. data and ¢haracter- 
isties are presented for the laser. The output power is more ‘than 500 watts. 
The stuly shoved that the proposed design could be competitive with the tele- 
described by P. itiles and W. Lotus ‘(IEE J. Quantum Elec- 
ge-, 11, 811). The, principal advantage of the gas laser 
hase correctors in.the. Line 4re 
viiles-Lotus ‘Inser.. These correctors 


- simpler devices than the telescopes in the oh 
educing broadening due to non-~ 


provide periodic focusing of the beam, “thus 39 

Linearity of amplification. Calculations . shov that cells no nore than 20-25 mma 

_ “4yi ddameter’ should be used to simplify matching between the line and the optical 

Reser, shifting the matching. itself. to the Jasor. The total oxperimentally 

_.. measured losses dn amplif'iaation were too high to allow any appreciable increase 
an output power. Sea eke = ; 
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“Producing a. High-Temperature | ‘Dense Plasma. Under Laser Heating of a Special Gas 


al pein noy i Teoreti i ea. No. 5, May 715. 


“Abstract : The ere of using lasers to produce ‘a dense plasma of thermonucleer 
’ temperatures are discussed in connection with quantun electronics and the increasing 

_, /interest>in controlled thermonuclear fusion, Four types;of plasma heating through 
' the use of lasers are considered, ‘The first version disgussed is the focusing of 
“high-intensity laser radiation on the surface of a ‘semiinfinite target of a solid 
om Liquid mixture of heavy isotopes of hydrogen or tritium. In the 

-second version, the target is a small condensed particle intriéduced to or slowly 
entering. a vacuum through the laser: radiation focusing ‘region, The third version 
“assumes ‘the use of a gas meditim in: which, under. the focusing of laser radiation, 


there. occurs. ‘optical breakdown’ and further: heating: of the plasma, The fourth is 
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pplication’ of a. C09: ‘laser wit! ‘a-wavelength! 1 = ‘Io, 6 wht oh, in prin- 
‘ciple; ermits: heating of the: plasma with a. density of 1029 om73.: Ia this case in 
the field of thermonuclear temperatures, one can. spdak of: magnetic containment of 
_ a plasma with magnetic fields that can be technically achieved in the foreseeable 
- future. This last version, however,is very difficult to discuss now, since the 
. @xperimental base is in the very initial stages: of development , although in addi- 
», tion. to the above it is also very attractive in view of the possibility of preduc- 
odng appropriate lasers with a fairly high efficiency of 10~203.: The first two ap- 
proaches are said to be the nose promising, Since they involve tne use of an witran: 
density. plasma with n,% 5*10¢2 om 3, It is noted that the use of a superhi 
-sity plasma makes it bossible- to considerably lewer the volume of matter cut 
'. this,in turn, leads to a. too rapid cooling of the plasma upon expansion in 2 ¥ 
‘pequiring lasers: with a pulse length of <lor?: sec. It isjalso pointed out th 
\ final evaluation of the promise of: these two'versions is gtill very indet 
due to the inadequacy. of knowledge concerning the interaction of intense 


tion. with a Superdense: p lasma, electron heat: ‘sonductivity in a dense plasz 
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considerable temperature and density gradiént ;- and many other problems. It is 
‘pointed out that, by optimistic estimates, to ‘obtain a positive yield of thermonuclear 

“ “energy with respect to the energy: in’ the laser beam for these versions it is neces- 

sary to have a laser with a pulse energy of 10° joule with a pulse’ duration of 


10°9 sec, under the assumption that all of ‘the laser energy goes into the plasma. 


Since the upper boundary of energy for such! glass lasers with neo 
for ‘the next 5-10 years is . in the range 104-106 
_ the other versions be given more 
‘4 gas target is used, 
© 1O¥-0e. it is necessan 
~~.» $4105 Joule to obtain a 
_/. @ thermonuclear fusion v 
It-is noted,in conclusi 


laser radiation in 
tritiua isotopes, 
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. Can: ro ti mie - t i tne de : AS wx 
Channel or ates mop etament through a change in pressure in the 
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WORN" KO, Yu. X., OSIKO, V. V.y. PROKHOROV, ae Me, and SHCHERRAKOV, a 
“Physics: Institute dmeni P. N. Laveaevseneatitay"SP Sciences USSR 


“Study. of the Mech snkad. of an Elementary Act. of Excitation Enersy Transfer 
eo eeween, Rare Earth Ions in crystals" ae a pers 


Moscow, Zhurnal Eksperinental' noy 1 | Teoreticheskoy | Fizik, Vol 60, No 3, 


ear al, PP 943-954 


Es Abettact: The: micronechanism of the interaction of impurity ions in crystals 


with one another and with the crystal lattice matrix is:investigated. The 
variation with temperature of the probability of excitation energy transfer 

' between rare earth ions was studied using doubly activated fluorite to ex- 
clude the effect of energy migration: along donor ions. Tt is shown that: the 
transfer process varies directly with temperature, even in the case of the 
absence of spectral resonance of electron transitions of the donor and ac- 
ceptor. It is. concluded that the results indicate that the probability of 
excitation energy transfer in the absence of overlapping of donor and ac- 
<eeptor spectra is datermined by the density of phonon states in thea frequency 
region. corresponding to the Stokes resonance detuning. The mechanism of 
a activation is associated. With. the population be the phonon state 
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~ yoRON? KO, Yu. K., et al, Zhurnal Ekepertnental'noy i TepPettchesloy Fiziki, 
mavOE: 60, “No 3: ‘Mar 71, pp 943-954 


mor ten pou ne to the acoustical branch of the dispersion diagram. It is 
_foted that these effects also appear in the infrared absorption spectra 
asa ‘function. of temperature, both.of. crystals of the fluerite. type and 
OF. (erystels: of alkali-halide and: other : eoupounda: : 
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: wappiiecation cr Picosecond nuby Laser Pulses for: heagurings 
Siiegt Phono .e- 


~ hanping: ‘ime of the Luminescence Band of the #1 
pei tion - ‘of -Exciton A in Cds" pate 


oscow gnurnal Be -sperinental oy i teoriticnessoy Figixi, Yol 59, 


0. 28) 5 A970, pe 346-549 


ibstract: ‘he - ouject of tris: paper was to determine excperiaen= 
‘tally the attenuation time or 4 juninescence bant in cas gen 
erated as. a result of. radiation recombination of 2 freq exci- 
with a simulta aneousiy emitted. photon end one Longi tadi nal 
phonon. A previously deserived ruoy laser ener “ating 
pulses Was usec as 2: source of doui cle-picton exci- 
‘43. dhe rucy laser generated a series. of yicas econd 
ses from which , by seans Ofna: ‘special gate, a single pulse 
was discriminated. ghe discriminated pulse vas directed, 2% the 
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KRASYUK, I. K., et al., Zhurnal. Eksperimental'noy i Teoriticheskoy Fiziki, Vol 59, 
No 2(8), 1970, pp 346-349 veg be Ge 3 


“.@aS sample mounted in a cryostat at a temperature of TP Te CaS luninescence 
-aimduced by the ruby laser was directed at the ELU-F7 photomultiplier tine elec~- 
tric signal from which was recorded by means of one of the beams of the SLOR-02 
high-speed oscillograpn. The oscillograph also recorded, simultaneously, tne 
generated radiation pulse, a portion of which was directed mt a coaxinl photo- 
element FEK~-15.— A portion of CdS radiation was focused on the slit of a IdP-51 


possible to observe green radiation from CdS or a blue band: of the first phonon 
petition of exciton. A. The experimental value of the atenuntion tim? was 1.3 

sc: Tt fa concluded that the use:of pleosecond laser pulses for investi- 

ig relaxation processes in solids will make.it possible) to obtain a series 


spectrograph. By placing # proper filter ‘pefore the photomultiplier lt was 
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“DLENKO, A. oe PROKHOROV. As My, “SYCHICOY, ve a and | SEIPULO, d. P. 


"Exeiting Tar,-na3* Crystals with Monochromatic Light" 


Moscow; Zhurnal Reenerigente? tio i Teoretichesko Fiziki, ‘Vol 59, No 9, 1970, 
‘Bp 785-189 - fe eR 


Abstract: ‘The relaxation time of ae particles from the 0. 93 ab- 
- sorption band of Na3+ ions at the 43/2 Level is determined, ‘and 
the: transverse cross section.of the induced radiation in Larz—-Nd3+ 
‘erystals- ‘is measured in lasers. pumped with monochromatic light. 
‘The determination of this time is important sinceit hes a definite 
effect on the operation of the laser.). The results of a nuserical 
solution of the problem of exciting laser oscillations in « four- 
“Level system with the relaxation: time taken into account, ee 
-by-a light pulse lasting 50 ns, are -obtained.. eb results ar 
‘found from a curve showing the laser radiation as a function of 

. time,. through the use of a computer. - ‘Formulas ard env co dun 
termine the relaxation time from measurements of ‘the time interval 
between the first two peaks of the laser radiation curve alsver tne 
“pumping pulse... The authors cxpress their gratitude to:M. V. Dmi- 
“truk and to. V. V. Osixo for the Lar3-Nd3* crystals, and to Ye. M. 
Diane for iis comments and digcusstan. 
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‘Experimental Observation of Induced: Compton: Absorption of Laser Emission in_ 


Spark. emer: 


Pis'ma v Zhurnal Eksperimental'noy 4 Teoreticheskoy Fagiki (Letters to the Journal 
of. Experimental and Theoretical Fhysics), Vol 12, No 9, 5 Nov 1970, p 439-442 
. Abstract: The first experiments of the observation of induced Compton absorption 


(ICA) of laser emission. by a plasma are reported, The total number of radiated 
quanta remains constant, but the radiation energy is tralisfered.to the electrons 


dn the plasma by the change in frequency of the scattered quanta. The spectrun 


of the radiation that has passed though the plasma should, owing tio the ICA, be 
. Shifted in the. longwave direction,. The experimental equipment, shewn in a dia- 
gram, consists basically of a ruby laser that produces picosecond pulses (50 
nsec), an. optical amplifier, a plasma chamber with associated filtars and optical 
- elements, and a spectrograph. A beam splitter. diverts part of| the energy to a 
_.-high- ped oscillograph. The energy density at the focus of the lens system was 
2X watt/em*, which is considerably: greater. than aispark in helium. Hale 
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-KRASYUK, I, K., Pis'ma v Zhurnal Ekeperimental'noy 4 Teoreticheskoy Fizixi, 
Vol 12, No. 9, 5 Nov 1970, p 5 a ee oo 


of the pulse energy is passed through the plasma, is collimated, and enters the 

top half of the spectrograph slit. The other half is diverted around the chan- 

ber to the lower half of. the spectrograph slit. An arg spectrum of iron was 

photographed simultaneously for reference. .Spactra obtained for halium and 

- aluminum foil plasmas exhibit longwave shifts and short-wave absorption. Part 
.0f the energy is absorbed across the entire spectrum, Normalizing the curves 

for bremsstrahlung absorption in helium, the. integral absorption for the. spectrum 

‘is 1.3.(0.3) x 10-5, and the mean absorption is 0.26 x 10“ am, Similar roe 

sults are obtained when aluminum foil is placed at the focus in thy plasm cham- 

ber. The authors conclude that the spectrum shift is duo to induced Compton | 

_ scattering. Other possible mechanisms are: ruled out because of time considera- 

tions. The effect, therefore, can play a dominant rele in plasma heating by 

_ Glectromagnetic radiation and under given conditions can greatly exceed the 
classical brensstrahlung absorption, which is: weakened. by: nonlinear effects in 

‘Strong fields. Effective quantities of energy can be injected; into the plasms 

only if the emission spectrum width is compareble to the radiation frequency, 

es authors thank F. ¥. Bunkin for discussions. -Orig..ank. has 2 figs. and 7 
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-KOROBKIN, V. V., MALYUZHIN, A. Ac, and PROKHOROV, A, M.,“Physits Institute imeni 
“PAN. Lebedev of the Academy of Sciences USSR. ees eee ee 
"Phase, Self-Modulation and Self-Focusing of ‘the Radiation of a Neodymium Laser Under 


‘Self-Synchronization of Modes" 


Moscow : Pis'ma v Zhurnal Eksperimental "oy i Teoreticheskoy Fiziki, Jol. 12, No. 5, 
.5:Sep-70, pp 216-220 Pigs on Pe Bee ON ant : 


“Abstract: Detection of the phenomenon of. self 
‘radiation in the active eleme 


_. zation mode is reported, 
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RO > PROKHOROV, A. M., SHALUNOV, D. T., and 
| >». “SHTROKOV, N.ON., Physics Institute Tae ES NEB EieV, Academy of Sciences 
~ USSR. WP RAD ole tak cameo 


"Continuous Gasdynamic Laser With a Mixture “of Carbon Dioxide, Nitrogen, and 
Water" 2 gL oe fe Be ae Mee ee ee ee te cu, 

bs Moscow, Pis'ma v Zhurnal. Eksperimental' 
«No 10,. 20 Nov 79, pp 461~464 ee 


noy i Teoreticheakoy Fiziki, Vol 12, 


tunnel a generation effect was obtained, © 5 
efficient of a supersonic flow (M = 4-5) 


. Supersonic portion of 5 cm, 
* @tagnation pressure was 5 atm, and the dimensions of th 
Section were 1.5 x 100 m,. The probing ray of a single-mode, single-fre- 
".. quency C07 laser was directed: parallel. toi the greater dimension of the 
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eritioat: cross section and igvevdecced the. gas “Clow at othe er of emission 
from the mozzle.- A study of the. change in the absorption coefficient and 
the amplification of the signal of the CO, laser with time showed that ab- 
sorption in the. gas flow decreases to zero. and then anplification appears. 
Introduction of water molecules causes accelerated relaxation of the C02 
" molecules from the lower laser level as the gas flows ‘in the supersonic 
. portion of the nozzle. The amplification. coefficient was measured as a 
function of water content in the mixture. » Measurement of the amplification 
‘eoefficient. in this gas mixture was made ‘at a frequency! of 947. 73 cm7l and 
hoved that inversion in the supersonic. flow. exists ‘for, the pair of. levels 
10°0). but:.the ‘amplification: coefficient. amounts to 6* “10-4 em v1 for 
concent) ation of 2. ans 4 oa : ; 
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KONYUKHOV, V. K., and PROKHOROV, A. M., Physics Tnatiite imeni.P. N:. Lebedev; 
cademy of Sciences. USSR, poner ele en es ee ee : 


"On ‘the Possibility of Producing ‘an Adsorpttion-Gasdynantic: Laser" 


2 “Moscow, Pis'ma v Zhurnal Fksperimental'noy: £ Teorettictieskoy: Fiziki,. Vol. 13, . 


No 4, 20 Feb 71, pp 216-218 


. Abstract: It is shown that nonequilibrium expansion. in. a. supersonic jet of: 
-a two-phase gas-aerosol system can be accompanied by population inversion 
with. respect to oscillatory levels of multiatomic anisotropic molecules, due. 
-.to-eseillatory relaxation of molecules in ‘the adsorbed. state on the surface. 
*-9@f gerosol particles. It is noted that surface: relaxation considerably 
broadens the choice of molecular gases in which it is possible to: obtain 
population inversion by the gasdynamic method. Iris edsumed: that the de- 
pendence of the average lifetime of a molecule. ir « two-phase gas~aerosol 
“system on’ the type of oscillatory level- at which the: malacule is located.is- 
explained by the joint action of three factarss (1): a molecule. om being 
‘adsorbed. in oriented in a certain way relative to the surface of the. ad-- 
sorbent; (2) the damping of different oscillatory: modes: af the molecule 
depends on its orientation ir the adsorbed: atate;: (3). the time of stay on 
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the surface also depends on the orientation of. the molecule. . Expressions 
-  *ava derived for the time of stay of a molecule in the ‘adsorbed state as a 
-. €unetion of its orientation; and the damping’ of different oscillatory: modes 
. of a molecule, as a function of its orientation om the surface. The ratio. 
-- of the lifetime Ty of a C09 molecule in'a two-phase system on. the surface 
laser level to: the average lifetime ty on the four lower levels is also ob-- 
tained and shows that the lifetime of. molecules on. the. lower levels is 1/, 
-t4mes shorter than the lifetime on the surface laser'level. It is noted 
that in supersonic wind tunnels and in gasdynamic lasers there is a common 
reason. for which flow in the supersonic portion. becomas: two-phase: the 
reason ig the voluminal condensation. of vapors af those substances which 
are contained in the form of small admixtures in: the: gas. and which have 
_ gensiderable vapor pressure in comparison with. the: tunal pressure of the 
“gag, ..The presence of aerogol particles: in a gas; flow'ithen causes attenua-- 
tion’ of the infrared radiation due to absorption: and: scattexing by small 
particles. a Pe Sy EE PN ake” 4 as ae 
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ESTRACT/EXTRACT-—(U) GP-0- ABSTRACT. THE. THRESHOLD FLUX FOR BREAKDOWN 


RGGN-OAND HELTUM INDUCED BY A SO. PICCSECOND RUBY LASER: PLUSE TS 
ANVESTIGATED.. THE RESULTS SHOW ‘THAT: BOTH) FOR ARGON ‘AND HELIUM THERE 
EXIST PRESSURE RANGES IN WHICH ¢ BREAKDOWN, ‘occuRS EITHER AS: THE RESULT OF 
THE AVALA NCHE- MECHANISM OR AS A RESULT GF MULTIPHETO | LONIZATION OF THE 

JATGHS EN THE FLELO OF A STRONG LIGHT WAVE. THE Thib MECHAMISMS, CAN 

SULSHED THANKS ‘TO. THEIR DIFFERENT DEPENDENCE ON GAS PRESSURE. 

UDES OF THE: ‘MULTIPHOTON: LGNEZATION. PROBABIULTIES - “ARIE: ESTLMATED 
LE. VALUES GF. THE. BREAKDOWN © FLUXES.» THE EXP ER LMENTAL 

“THRESHOLDS “AND. ICNIZATIGN | ‘PROBABILITIES ARE) COMPARED WITH 
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UABSTRACT/EXTRACT--(U) GP-0- ASSTRACT. DESCRIPTION OF EXPERTNENTS IN 
-WHLCH GIANT PULSES CO OMPOSED GF TRALNS QF MUCH SHORTER PULSES WERE 
OBTAINED IN A CARBON DIOXIDE LASER WITH ‘MORE THAN ONE TRANSVERSE MODE. 
FHE. RESONATOR LENGTH WAS ONLY 160: CM WHICH PRECULED THE SIMULTANEOUS 
EMISSION OF SEVERAL ‘LONGITUDINAL MODES. UIT IS SHOW THAT THE 
COMPETITION OF TRANSVERSE MODES © RESULTS 'IN-SEQUENCES CF SHORT PULSES 


PASSIVEs:. ACTIVES, AND. COMBINED PASSIVE AND ACTIVE Q SWITCHING. 
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‘ABS TRACT/EXTRAC T-~(U) GP-Q- ABSTRACT. THE - QUESTION OF WHETHER FILAMENT 


F SELF FOCUSING IS THE RESULT OF: “MOVEMENT : OF ENDIV.LOUAL ‘FOCAL POINTS OR 
“WHETHER IT EXTSTS IN A STEADY. STATE IS: INVESTIGATEG. “FO CLARIFY TOE 
ROBLEN. OF WHICH THEORY IS VALID, ‘THE AUTHORS INVESTIGATED THE KINETICS 
F.5ELF FOCUSING IN LIQUIDS» USING AN ELECTRON. OPTICAL IMAGE CONVERTER. 
HE RADIATION GF A SINGLE. MODE LASER (ONE ANGULAR AMD QNE AXIAL MODE) 
AS PASSED THROUGH A. CELL OF LENGTH 10. CH CONTAINING NETROBENZENE OR 
CARBON. ESULFIDE. THE RADIATION ‘AT THE INPUT TO THE CELL HAD A PLANE 
FRONT | WITH AN: ‘APPROXIMATELY: NORMAL TRANSVERSE: OLISTRIBUTION. THE 
AMNECER-: THE: ‘INPUT BEAN: ‘WAS 0,25. ‘MM. A THE! POWER WAS ‘UP TO 1.5 Ma 
ORY: LENGTH (OF SIMIALR TO. 15: NSEC SA. LIGHT (ELL TER WAS PLACES IN 
-RONT “OF THE IMAGE CONVERTER: WHICH: TRANSMITTED: ONLY: LASER RADIATION. A 
PICAL PHOTOGRAPH -SHOWS THAT AT: THE ‘OUTPUT OF THE VESSEL THE OLAMETER 
“OF THE SELF FOCUSING SPOT IS APPROXIMATELY: 5 WU, GORRESPONDING TO JHE 
“RESOLUTION OF THE RECORDING SYSTEM. THE SELES FOCUSING SFOT EXISTS © 
-SMALLER THAN 0.45 NSEC AND THEN OLSAPPEARS; THEN A SUBSEQUENT SPOT 
APPEARS AFTER 1-2 NSEC AT THE SAME PLACE. SOMETIMES ANOTHER SELF 
“SPOT APPEARS AT A DISTANCE OF STMLLAR: TO: §0 MU, BUT THIS IS 
ED VERY. RARELY» . UNDER THE: ‘CONOITIONS OF: THES» EXPERIMENT THE 
VALUE OF N EQUALS E-E. SUBCR CONGRUENT TO 73. WHERE —E IS THE INPUT 
= STRENGTH -AND ‘€ SUBCR EQUALS 1-SQUARE RODT. OFM SUBZ (KA) PRIME2 2% 
JE WAVE NUMBER»: A LS THE. RADIUS: OF ae ‘INPUT BEAM, pee N §$UB2 IS Tet 
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esonators in the Case of Active 
-Rods in the Porm of Rectangular Plates" ao. : 


% SSSR, Vol 192, No 3, 1970, 


“Mppermal Distortions of Laser # 


“- Moscow, Doklady Akademii Nau 


Abstract: Thermal distortions of a laser vesonstor in the case 
SF a neodymium glass rod in the form of a rectangular. piate are 
analyzed. It is noted that many theoretical and experinental 
gtudies have been devoted to thermal distortiona of laser radia- 
tors, but in all these papers the active elements were in the 
form of circular rods. It is also pointed out that neodymium 
glass is the pasic iaser material used for producing high radia-~ 
tion intensity, so the problem of thermal distortions of the 
resonator is a particulariy pressing one; also,: tne possibility: 
of. varying the physical properties of the glass material by 
changing. tne composition of. the glass makes it yossible, in 
principle, to produce a glass for which the different mechanisms 


- Yeading to thermal distortion of the resonator compensate one 
1/ 


t BETH He RY Ea] 1) PARES! 


APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R002202530003-4" 


"APPROVED FOR RELEASE: 08/09/2001 


TEES PURE ate Pog, His sea | 


“USSR 


“DIANOV, YE. Me, et al, Doklady Akademii: Nauk SSSR, Vol 192, 
No/3, 1970, pd. 531-533. hd ee . 


Bra = On]/6T, b= a6 [Br =f wiv vi 
-. Bis -young's modulus; V is the Poisson coefficient; a/V and p/V 
“are photoelastic constants characterizing the change in the index 
- of refraction as a function of deformation in'a direction 
parallel to or perpendicular to the plane of polarization of the 
- passing light. ‘The path difference A' of the rays passing 
-“‘Shrough the point x = 0 and x = x! is given in: the rorm 
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‘another. An expression is derived. ‘for the change in the onti- 
_. eal. path length of a ray propagating along the x-axis 3%: rough 
ae (PL potat = = xt produced: by an applied Peete gradient 

: es Figs: 1 ai CN : ax ante’ ee weleetct fen Pe : i - 


For. » Light polarized along the x-axis this expression has the 
form 
Aps(2’) = L{(n —1)er- Br, T(z’) — Bidz ~ By (yy + ::)}, 


where T(x!) is the temperature difference between the points 
x ® xt} and x = 0; s2, is the component of the deformation along 
‘the z-axis; Oj; are the stress components; n is.the index of 
refraction; Ee bot ry 
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Formulas (2) and (lh) show that the condition for the absence of 
thermal distortions of the resonator for a thin rectangular 
plate with a symmetric temperature distribution along its thick- 
ness is independent of the specific form of the temperature 
distribution and is determined only by. the parameters of the 
_- glass material. A comparison:of various. laser ‘glasses snows 
phat. (1)- glasses of the type KGSS-3 and KGSS-7 satisfy the con- 
ition of minimum thermal. distortion: better than others for | 
ight polarized. along the y-axis and (2): LaS=l2. glass: is. best 
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"ome Properties of a Solid-State Laser With Large Resonator 
Length" . rie ete Bee co a 


|“ Moscow, Doklady Akademii Nauk SSSR, Vol 193, No 6, 1970, 
_ pp 1280-12 ee ee a 2 7e 
Abstract: The laser dealt with in this article has a resonator 


88 | . 2 2) i ! -s . 
-Mnose length is o1 tne order of several meters... With increasing 
“resonator length, the ratio of the resonator band widtk. to the 


‘ficantly increased. With the ratio larger than unity, in turn,' 
the band of the resonator can be significantly enlarged, and it 
- ean then be expected that the characteristics of such @ laser 
will be close to those of a laser with non-resonant: feadback. 

Resonator lengths can be inereased to valves of the order of 4 
kilometer under laboratory conditions by introducing an opticel 
delay line into the laser. . A sketch of the scheme under which 
- this can be done accompanies the article, Through the use of 

oe ne a delay line, the diffraction losses as well as the dimen= 
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tae “authors find that they can draw certain qualitative ed Ue 

. ane + eer voy 7 re 

gions concerning the large resonator length laser by consi a 
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Sopulation and that the coupling strongly affects the intensity 


_ @istribution of individual modes in. the osciligtion spectrum. 
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region 10-45": fnr wavelengths 

‘fight source Ne-He laser LG-126. 2 Thy 

dicular to the light bea: in ‘the glass! 

produced hy water. baths, qnc ‘of const. temp. 
other with temp. varying slowly 10-45%. A diap 


holes (1 min cross section) at.7 mm to ‘sep. beamd passing, the 
glass through ‘the zones with different temp.s Wa5 used. By an 
optical system it was possible to follow the change ‘ef the optical 
path 3? = ANd = LIST, where Sis the no. of interference - 


fringes shifter after the temp. gradient: was formed in the glass, 
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- "E-was the length of the rod, \ wavelength of the light used, and 
. rt, the temp. difterence: . The values bf WV and.Br.y were eval. 
‘uated for a no. nf laser glasses. 1] inally, the values of, Apa 
cand W were evaluated, at which the distortion of the wave drint 
“of the Wave passing the glaui under the temp. Rradieat does NEN 
take place or is. minimal...) For I shis was Iu the region {~1 G 
+19) X l0~/deqree. The best glasieg studied ‘were thee 
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‘was 4 O ms. It was found that there is 

rafter the discharge siqrted. 

es. after the discharge: was 
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“the current pulse, Increasing: the helium percentage in the dischatge prolonged 
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- BUNKIN,. EV » KONOV, V. T-. Vv. PROKHOROV M. ana FEODOROY Vv. B. (Physics 
Institute imeni P. N. eee vi Academy of Science USSR or: Science USSR) Bene OE 
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"Laser Spark in ‘Slow Burning! Mode" 2 


Hos cos. Pis' ma. v zhurnal Bksperiiental ey i Teoret icheskoy Fleiki, ‘Vol 9, 
1969,- PP’ 609-612: - Pit ate cep 


“abstract? During nillisécond- -pulse experiments with a ‘neodyhium Fe laser 
“the: laser. spark:in the discharge space was noted to burn at ‘a. thrésheld below 
that of Light breakdown. The process starts with an electrical breakdown in 
the discharge gap, where the ionized: gas absorbs the laser radiation. This is 
followed. by the burn, then the laser:pulse. The axisynmetric spark along the 
° Béam axis -is much longer than the ‘Initial region of .ionizatipn and burned 

many ~ tines longer chan the duration of. the electrical discharge, being 
govermed by the duration of the A agar pulses = The radiation intensity 


“threshold of the effect is ~ 10" vatt/em ; that: of the dight breakdown at 


: 9 2 
“atnospher! c pressure is 16° watt/em™. 
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‘The spark in tha oe cdischatee gaps “ passihe between two Wéedle points 


charged to. 6 ky: by a 6.5 mf capacitor, is initiared byia laser pulse, which 
ites. some. metal. from the needles: Detalls of the visible effect are 


4 


The threshold of the effect is 730 “joules,” the ‘spark ‘Sucning process is 
“stationary: and.-Lts average speed of development. is 40 to 50 in/sec. Tha pro- 
eess ig. likened to slow peentie of. gas. and differs from effetts produced by’ 

dant: aser oe Bae Ree pots 
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£ ultrashort Laser Pulses" i ie : _ a ope 
atk, Wl 9, ay 


Institute. iment, 


‘pis' ma: 7 guateat Exsperinental! ney | i reorentchestoy | F 


iosccw 
No 12, 20 Jun 694. PP 675-679 


“ghaceact The. propagation of ae Paenoie” Light pulses in a. “ onlinear nedtums 
‘when che length: of the pulse trains ¢an. be much; less than. Cor cf the order of) 
othe width of the layer. in which the self-focusing occurs, i$: discussed. This 


“ease is contrasted with previously. considered cases when the: Length of the . 
i.e., the length ‘of the Jight train’ is consider~ 


‘laser pulse is. fairly great: 1.8, 

fably- greater. than the width of the layer of the nonlinear medium through which 

.. the Lager beam passes. Analysis of the field: ‘equations for ‘this case shows 

2 that seli-focusing of the light beam: (with a maxizium power f qreater than the 
ordinary critical power) oecurs even: in. the: case when the Lainath of. the cor~ 

-. responding Light train is much less than the characteristic: iselkf-focusing 

length. {It %s noced that a basic feature +here | is the exiskance af a number, 
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of focal points, regions of very small dimensions and hig energy concentraq_ 
tion, on the axis of the beam. For ultrashort laser pulses ‘these: points 

arise at specific tines and can split after forming. A method for determining 
the coordinates of all such focal points is given. It is shown that the 
‘longitudinal dimensions of the focal points in the self-focusing of: very short 


" pulses.are much less than these dimensions for stationary self~focusing. Sh 
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emiss isti : Gi haimoy-¥ 
ission characteristics... Yu.K.Danileiko, V.¥a.K = 
He AA Manenkov, A.M.Pri (PN Ls ley Physical 


; ee - SS TEFEL J. Ou 


(1968 international quan 


F y Pete) 
that, the beam ‘divergence .an' : KE : 
: pe ane-parallel nltrots as a resonator: age con- | 
ie hotogeneity, which is due mainly to jonuni-:” 
: ‘the internal strains in the investigated ruby f - 


if 


APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R002202530003-4" 


"APPROVED FOR REEASE: 08/09/2001 CIA-RDP&6- shea kr anc cred 4 


TY ORION. SCT ABST. SER. A 


Las “Oa the 2 aaa of self. cide oP intenie. Gght an WN Lugo. 
& orgv,-P.N.Lebedev ne sca Inst. Moncow: USSR. 
TOES nos GST ee tay 1968). 


fEEE: Electronics (US 
~ (1968 international quanta electronics: ans ‘Miem.. FLLUSA,, 14: i] 


. May W968), : 
Abstract only” given, substactially is follows: PA ‘digital ei nition of the os 
of self focusing of aaially: sy manne. beams, in: the. Anediam of nor 


entity 
8 Sasa by the Kerr effery ciated ot Ss j ; 
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“Pis'ma: Zh. Eksp... Tears: Fit 


absorption’ of a CO; laser in.an ultrasonic gas 


1 


was studied. The braking temp. of:the 
1000°K:, the braking presstire-42.atm., 


i: 


-yo38h 


dionide and niteoges 


preliminarily heated. gas expanding from a slit into the vacutim 
sutixt. OF IN. 


ind COd was 


theslit dimensions 0:5 X 


100 mm.; the distance between the coordinate of the observation, 
“where the laser beam cits the flow, and the slit plane. was :1.6 


em. . The results of measurements at 4 different conens. of CO: 


in the.mixt.are given... 


the n “The gas flow is vibrationally strongly un- 
‘balanced and the degree of the unbalance increases with increas- 


: ing N'content in the mixt, ‘The relaxation time of the CO, jols. 


- inthe flow-is ~1/10 the gas relaxation -benind ‘the shockiave 


“front. For the mixts,:contg.-a: great part.of .N, the conch. of 
=) COy mols. inthe upper, laser level (0071) increases owing to the 
*~ “gelective transfer of vibrational excitation’ from.N ta. COr mols; | 
-- the N mols. remain longer in atr excited state in the flow, : Phys. 


~ and CO; mixts. are confirmed by these expts. © 


J; Morayec 


tobe, 
raghiteeetss we tia 


“ premises concerning the effect of a gas-dynatmic laser on. the N i ] 
: A’ 


He 
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es ea (USSR) Opts Spekirosks.» 
ttle time: "characteristics ‘were | 


n ‘of oscillation: modes was ‘carried: out... 
FP dial phragm diant- 
Phe! 
Each 
“Bach ‘gpike is Caecompanied : iby. traif- 
in the. pracket,, Howe 
‘The mechanisi 
peatarice of the spikes 


ig. was studied.a5' 2. functio : 

cS of the” reflection coeff 

‘consist rated packets: 
regular gener 

stents... The a spikes 

“to: {ransient. generation: Pracesses. 

generation ‘cut-off which Toads: to ‘the appe 


Was s disctissed:. ; 
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[-. 7829 Self-synchronization ‘ef transverse modes ofa carbo. of 
. dioxide laser. Arakelyan.'V..S.;.’ Karlov,| N. Wes Pri Aue 


| LAL M. (Fiz, Instn Lenenevas Moscow USSR): PEEBE nS 
Esp. Teor. Fiz. 1060, 100), 270-8 (Russ). The 3 ari ae i, 
tion of transverse modes of -@-COh ‘la With: ‘nonlinear BCh |i ia 


; absorber was studied. . The synchronization ‘of the mades: was . 
: ‘accompanied by spatial pumpiug: of ‘the ‘laser; radiation |with ‘am: - 
intermode beat frequency... The “frequency :. interval betweeis:: 
the transverse and longitudinal ‘modes were, tesp.;.4-25'and 8.5 : 
MHz. Strong signals were observed at differential frequencies 
‘accompanying the synchronization.; Fast scanning of the CO; 
Jaser beam and a sequence of: short, pulses of the CO, laser radia: -) 

- tion during diaphragm pumping ‘of the. beam can be dbtained 
by the synchronization of a smallno. of. transverse modes of the... - 
laser with the helo of a-BCh absorber: ¢ 5c: i Ste wl 


Me 
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AUTHOR: Vinogradov, XY, Aes Zvereva; G. a ietacvay af Aci Wor 
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ves ~Mangel’chtsz, T. S05 BrakRCzOV the aoa Shnaonay ey te. Be AE) } 
Pee "ORG: “Pizicheskty institut vere ux ne iebedeva ay ssn “(Physics BE ' 
Tnatecete,: ee, ao 2 | 


‘TUTLE: Study of EPR of CaF poy a at t = 4,2°K and in the 1,2--2,35 mm 
- Fange ; oe By ices os i | 


Sree Whe ele 


New ant 


SOURCE: Fizika tver dogo rela, v. il, ‘no. 2, 1369, 335- 338 eG : 
‘ t 


OPTIC TAGS: laser optic naterial 1, laser. spectroscopy, paramagnetic 
‘Laser, dyssrosiun laser Batts ae 


neg ot 


ABSTRACT: EPR of Cafg:Dy4*+ was investigated experimentally at 

T= 4,2°K and in the A = 1.72.35 aa range (which could easiiy ve 

satanic? lower) for transitions betweea the EC) and 7, (1). levels 

of the II Tg tern, The experimental Cafy eevsral was 15" main diameter 

and 20 mm jong and ita ends were plane-parallel. The paper also has 
defines the eagnitude of the initial splitting betwenn the E(2) and : 

70 } levels and the position of thes and the wave functions with 

‘respect to the magnitude. and garectien of a soustant} jmagnekic field 


Beira 
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within the 0—5-koe range. The : dependence of the 22) and” 7,0! : 
-level energy on the magnetic Field foe WLC, 1,4 Cy - and Jt iC, : ras 
are given, as are the experimental and theoretical curves for thie 
~dependance oz -transition wavelength on the magnitude of the magnetic 
field (Fag | Ho). . The valve ofthe initial splitting was 4.567 cn7}, 
The experiment made use cf a- gaaiaiseaa ss resoneterless spectroscope 
with a backward-wave TWI as the. micrawave csciliater.: The :authars 
thank V. V. Osixo fur preparing the crystals, &..V, kiseleva fox 
“help.in the x-ray analysis, and B. A. Yershov for cooperation in 
othe computations. Orig. art. has: 3 Figures, ol [wae 14) YK] 
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TR 
: Say fm are eee oy. : : 

stationary excitation (at 300°K) of x-my } : ir ; 
aeaent reve earth jong (TR?*) in VeAl:O crystals contg. up to 


" AliOjs crystals. The sensitivity of, the: x-ray luminesee ei 
Sr fare earths depends on the na Be eee ePIR we: 
4 X 1077 and 7X: 107*" mas Reais 
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- USSR | UDC 548.55:622.373,8 
 BUZHINSKIY, I. 4., DIANOY, YE. M., MAHONOV, S, K., BIKHAYLOVA, L. M.. and 

. RROKHOROV aA, Académician, Physics Institute iment Pos Lebedev cf the Aca- 

: . demy of Sciences USSR, Moscow. = 9 Rei tae eee fe a 


_/ "Thermooptical Characteristic of Glasses Activated by Neodymium" 
"Moscow, Doklady Akademii Nauk SSSR, Vol. 190, No. 3, 22 Jan70, pp 558-561 


’ Abstract: The problem of the thermai ‘distortion of laser resonators associated 
with the development of glass lasers with a high energy density is discussed. It 
is aoted that the active elements of neodymium-activated glass lasers have a high 
optical homogeneity; the change in the refractive index in a transverse: cross 
section of the rod dees not exceed 1107 for a 2,5-cm rod. However, this high 

“homogeneity in the glass docs not occur during laser operation, due to a tempera~ 
ture gradient developed by nonuniform pumping; this gradient, in turn. leads to a 
.. pradient: in. the index of refraction.» A new method is presantad for meanuring 
« dhrectly the thermooptical constant W of glasses, and values ‘of Wore glven for 
the following neodymium-activated Blasses: . KGSS~3, KGBS-7, LGS-24-5, L38-28-2, 
- EGSS-46, 168-36, and LGS-41, The LG-126 neon-helium laser was used as a source to 
feasure the thermooptical constants in. the: temperature interval 10-46°C at wave- 


ee ae 
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"| BUZHINSKIY, I, Ma, et al, Doklady Akademii Nauk SSSR, Vol. 190, No. 3, 21 Jan 70, 
pp. 558-561 ie a Se ; 


lengths 0.63 and 1.15 y. The minimum thermal distortion at this temperature was 
exhibited by glasses with a thermooptical constant in the limits (-10 - +10)+10 7/ 
/°C;.° Measurements showed that glasses 4655-3 and LGS-42 satisfy conditions for 


be minimum thermal distortion, = 5 
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“GORBET.G, 3. Be oes DROZHAIN, YU. his > KAYTMAZOV,, 5. Be, yeDvEDisT A. As 
Me, Acadentelan, and TOLMACHOV, “A. M., Puasa nstitute imeni 
bedev, Academy of Sciences ! 155K. Moscow. - of = 


ee *Tavestigation of Optical Breskiovn. in “Air Cat sed by: Ultrashort Pulses Using 
7 High-Spee ed Photography With an Image Converter": ; 1! ws 


Moscow, | Doklady Akademii Nauk SSSR, Woll. Bra No. 4, : Aug 69, pp ‘Tle- th 


‘Abstract: ‘The dynamics of spark development or the entire interval te tweeo 
|. Leber pulses was examined in studying the brenkdown in atr gnused by & series 
- of ultrashort laser pulsés; usiog high-speed: photography of the plasm Ads apd - 
the ‘radiation pulsds ceattered by them. ‘The: distence between the: poir: tsjof 
‘breakdown wa used to determine: the average velocity. of the propajation ar i the - 
spherical shock wave in the plasma; analysis: of the photography wis also used 
., to show that the maximum velocity may be conoiderably diffe rent from the ever~ 
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hs vere » taken every” 10-15, nsec. “Photographs are shown 


The velozity of. 
ot +t of: a spark: over an interval of 100 nsec 
ee at ee red peas the. photographs: ‘haa oe gharp maxieum reech ing &10 


re 2 ‘locity ofthe plasm’ 
time interval of 2 nsec, while ‘the average ve ke 
ee 10° *10° em/sec. Since. the time: of flight of the hot: plaena with a 


: ean heiol cm/sec occurred ‘after: cessation of the inser mulee, ths tempera- 
“ture: was Sree from the formals piles tt iF a ens 


=, 25+10 as hk 


gee aisckiy. Photograp 


eiving an fon pier der ae T = ae It, is noted: ‘that the forms. of a spark 
- by ultra-high light pulser 16. : complex physical ee which will be dis- 
: cussed: in further detaii io a peed pees erticle. os 
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BATANOV, V.A., BUNKIN eaoxwono 


y AL a peadentetc. and FELOROV, ¥. Be, 
oS) Institute imeni 3 n ‘ebeds t he cleadeny of Selences ussR, 


Nescan 


a Doicady Akademi weak SSSR, Vol. 11, No. 


6, 1970, pe 1267- -1259 


. Abstract: Molecular ; gas rere with ‘Sacohersat Gotten. puinp ing a are elaimed to 
relatively broad spectral: band for the: absorption ofpumping light in a 
relatively harrow width of the working ‘transition ‘line. An infrared oleculap 
\laser is proposed with optical pumping to the molecules’ rotation-vibration 
Band in the electron ground,state by incoherent radiation from a "fixed" shock- 
'. Wave which arises during the stationary flow of the working ‘gas mixture fron a 
_ hozzle in an. underexpanded state into a gas atmosphere. The composition of this 
gas: may either coincide or not coincide with the composition of the working mix- 
, The we discussion is assumed to. be COp + Ny + He, in 
\. which the helium plays the same role a6 in. CQ> lasers with. an elevtric discharge, 
_>E% ig noted that the nitrogen is not necessary ‘to obtain inversion but it is 
_Gesirable since it increases the effective lifetine of the upper laser level 00° 


" oe and broadens the effective ptationevibration band of ‘he pimping sheorytion: 
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"RAPANOV; Ye ie et als, Dondagy | Acodenti Nauk ‘ssn, ‘Vol L191, Ro 6, , 1979, 
p 1267-1269 


This version of the laser is intended on overcome technical afticulties encountered 
in IR molecular lasers with optical pumping in ‘the ctradit jonal tube version, which 
were. the. restricted choice of optical materials,in the JR: ‘range for laser tube with 
On s:and for. pumping tubes, and:also ‘eliminate’ the: requinement : ‘of maintaining - 
airly high temperature of the working mixture (7 200°). Speaific parameters 
are ie acetna for. this. ‘laser to. erence) a ‘power of sppracinately 500° Ww a one meter. 
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Filanonts Which Aro Self-Focus 


eoreticheskoy; Fizika, Vol. 12, 


:'ma’v Zhurnal Eksperimental! 


COW, of noy - 
Feb :70,. pp: 153-157 eee 


“Abstract: The question of 

~ ment. of individual foeal 

vastigated. To. clarify the problem of ‘whic 

__ vestigated the kinetics of self-focusing in liquids, using an electron-optical 
image converter. The radiation of a Single-mode laser. (one’ angular and one: 

axial mode) was passed through a cell of len 


whether filament ,se 
points. or whether. it. State is ine 
h theory is valid, the authors in- 


eth 10. cm containing nitrcbenzene 
/ "0m carbon bisulfide.. The radiation at the input to the cell had a plane phase 
front. with an approximately normal transverse distribution; fhe diameter of the 
_sdnput beam was 0.25 


for a pulse: length of 
%1S nsec. A Light Filter was placed. ‘ont of ‘the image converter which trans- 
“mitted only laser radiation. A typical ‘photograph shows that-at the output of 


peers; then a subsequent: Spot appears after 


sano TF SEREE Teal 
a ie es TE eT 
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~ KOROBKIN, Ve V., et al, Pis'ma: y Zhurnal. eksper inental ‘n 
‘Fizika, Vol, ae 


ekg oy i teoret icheskoy 
U1, No.3, 5 Feb 705. Pp 153-157 oe Maat. 


1-2 nsec at the Same place, 
distance Of V50 yu, but this is ¢ 
this experiment the maximum y, 
sue 


Sometimes: andther self-focusing Spot ‘appears at a 
ry Parely, . Undar the. ‘conditions: of 
= B/E 73 Where iE is. the “input field 


number a is the radius of the 


é ion). The steady-state theory 

Od ‘W = 75 which is fairly 

: paper, Thi velocity of the 

} ory; The authors; feel that the 
fi the’: Steady-state theory, of self. 
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> V. N., ‘Physias Institute imeni 


UGOVOY, V. Ne, deez, Me and STREL'TSOV 
oN. Lebedey of the Acadeay of crences USSR: i 


at The phenomenon of forced combination radiation in a gas filling an op- 

tical. resonator formed by slightly transparent mirrors is discussed. It is as~ 
sumed that the resonator is excited by an. external longitudinal monochromatic beam 
ofa given intensity. It is further assumed that..the resonator: mirror has good 
“reflection not only. at the frequency of the ineident beam.but dt the first, second, 
“ete, Stokes’ frequencies, The stationary - modes. (of. light:oscillations: in a similar 

esonator. filled with a liquid or solid active in a combination spectrum vere dis- 
-eussed. in two. earlier papers by the authors. A feature of these modes is that 
‘the different Stokes. components of the forced combination: radiation interact only 
through two-photon transitions. Parametric interaction of these components is ab- 
sent due to the fairly large dispersion.in, the refractive index for liquids and 
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aranetric interaction between ditferent Stokes 


ert O8Clllatioris ‘rent . Stokes 
'eertain way,'so that the total output 
ill be a ‘sequence ‘of ultrashort pulses with a time 

= 21/9, where wy is’ the frequency difference between 
The length of a Single pulse v willbe of the order 
of Stokes components generated, Since typical 

1, pulse dengths. t: < 3+10714~3-10715 gee are 
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SURFACE DESTRUCTION OF RUBY ‘CRYSTALS | 
| LASER RADIATION... ; co 
ee A.A, Manenkow, A. Mie 
V. Ya, Khaimov-Mal’kov' ema 
; Processes of surface destruction of ruby ‘crystals under the: antion of radiation from 
* g xuby. laser are. investigated - ‘experimentally-:: -The dependence of the threshold 
destruction. power on. duration of laser- pulses ‘ranging from 3-0-7 to 4-10-* sec'and 
- the effect of structure-optical properties of: the. ‘surfaces ‘on - destruction: threshold are 
“>. “studied. A: theory: ‘of thermal destruction on absorbing: ‘surface defects: Is developed. An 
= expression : is obtained :for the’ dependence - of. the: destruction. power: on-duration of the - 
”" Jight: pulses. Good agreement is: ‘found between ‘the expeainentat dats. and the theory 


; i. 7 OF thermal destruction proposed. 
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‘Conclusions arrived at by Kiss © 
-and Pressley. ond Wittke- (Tee. fu ‘Que ts Electz., QE, 1967, -116), 
~The: authors investigared the sane re ion (4500—11040. com71) Of the 
Spectrum ona eylindrical | specimen - (Dy: concentration 0.2 xsi %) 
“10cm Jong excited by 2 ruby laser. A: 300-veec probe pulse tirain 
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Moscow, ‘Piste Vv Zhurnal 2keverimentel'nov 3. teoretichesloy Fiziki, 


Absereees This letter deacni tee: a new -tyve of hehe ioe of a plasma 
‘flare in which the flare elmost fully ebsorbs a laser beam passed 
through it. In the experiment in which this phenomenon occurs, a 
on ismuth target is vaporized by a laser, beam into a: helium atnos- 
phere: with a. pressure of 2.5. to 5 atm. |The laser beam has a wave- 
tength of 2.06 Mand en intensity of io! w/ome, emitted in a vulse 
- of 1. ms: duration. ' Photographs of the fiare show the drift of the 

plasma cloud. from the target and along -the lens caustic, and they demonstrate 
the breakaway and drift of the flare from ‘the target at the! beginning of the 
‘process. Tre authors assert that. they were the. first, in 1969, to report this 
' breakaway and thus to indicate the possibility: of. obtaining a strongly absorb- 
ys anes A es a solid fares: The photegrephs also indicate the 
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development of the self~-focusing effect, caused by the aforementioned 
ang the plasma bunching produced by the focusing. The front of 
ionization wave is at the back of the plasma ‘cloud, with the length of the 
cloud. increasing as a result of the ionization wave-fr 
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SMIRNOV, V. -V., Physics Institute imeni P. N. Lebedev, Academy of Sciences 
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ee “parametric Oscillation of a CdSe Crystal With Pumping From a Caf, wDy?* 
“ 'Yoscow, Pis'na v Zhurnal Eksperimental'noy 1 Teoreticheskoy Fiziki, Vol 15, 
“Ho:12) 20'Jun: 92, pp 725°727 2 dh, EE : 


Abstracts The authors report obtaining parametric oscillationfor the first 
- time of a CdSe semiconductor crystal. The parametric radiation: wavelengths 
were 3.37 and 7.86 microns. The pumping source used was ai Q-switched CaF, 
Dy2* crystal laser with a laser wavelength of. 2.36 microns’ and a repetition 
rate of 1 Hz. The resonator of the parametric oscillatorwas formed by two 
plane-parallel dielectric mirrors applied to fluorite substrates.. The au- 
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